Understanding the adaptive significance of multiple mating (polyandry) by females has long been a challenge in evolutionary biology. Several genetic and nongenetic benefits have been proposed to explain the evolution and maintenance of polyandry. In eusocial Hymenoptera, a prominent hypothesis is that increased genetic diversity within colonies results in more polymorphic workers and facilitates division of labour. We analysed the genetic basis of worker size (i.e. worker head width) and task preference in Cataglyphis cursor, an ant showing natural variations in queen-mating frequency. Our data show that increased genetic diversity within colonies does not result in more polymorphic workers. Moreover, worker head width is not different between patrilines within colonies. Consistent with these findings, worker size has a low heritable component. Moreover, task performance is not correlated with patriline. By contrast, it is significantly associated with worker size: the first foragers leaving the nest at sunrise are significantly larger than workers remaining in the nest. Overall, these results do not support the hypothesis that multiple mating is favoured because increased genetic diversity within colonies translates into more polymorphic workers and facilitates genetic polyethism. We discuss other hypotheses to account for the evolution of polyandry in C. cursor.
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One proposal for the evolution of polyandry in social Hymenoptera is that increased genetic diversity among worker offspring translates into a more efficient division of labour (polyethism), so raising the efficiency of the colony and its overall productivity (Crozier & Page 1985; Robinson & Page 1995; Mattila & Seeley 2007; Oldroyd & Fewell 2007) . By mating multiply, queens produce genetically diverse workers that carry different genes from their respective fathers. This provides the colony with a spread of workers' genotypes fitted to perform different tasks. This genetically based polyethism would result from genetic variation in the response thresholds to task-related stimuli, leading to some individuals having a greater ability to perform certain tasks. While the effect of genetic diversity on worker task efficiency and colony productivity in social insects still remains debated (see Rosset et al. 2005 and references therein), several empirical tests of the hypothesis have shown that genetic variability increases polyethism. For instance, workers belonging to certain patrilines show a higher tendency to perform certain tasks such as foraging, recruiting, guarding, stinging, or nest-cleaning in the honeybee (Frumhoff & Baker 1988; Robinson & Page 1988 , 1989 Page et al. 1989 Page et al. , 1995 Oldroyd et al. 1994 
